Objective: To assess the relationship between pediatric otitis media with effusion (OME) and body mass index (BMI). Methods: We assessed 140 children aged 2-7 years who underwent unilateral or bilateral ventilation tube insertion for treatment of OME (experimental group) and 190 children with no history of OME who underwent operations for conditions other than ear diseases during the same period. Each group was divided into four subgroups based on BMI by age and gender: underweight (BMI below normal limits; BMIp5th percentile), normal (BMI within normal limits; 5thoBMIo85th percentile), overweight (BMI over normal limits; 85thpBMIo95th percentile) and obese ( BMIX95th percentile). We explored differences in BMI, and serum triglycerides (TG) and total cholesterol (TC), between the experimental and control group, in comparison with values from those of standard body weight. Results: The prevalence of obesity was significantly higher in the experimental than in the control group (Po0.05). BMI, TG and TC did not, however, differ significantly between groups, according to standard body weight. Conclusion: Pediatric obesity may have an effect on the development of OME, but pediatric overweight may be not associated with occurrence of OME.
Background
Otitis media is an ear disease that affects many children, with 80-90% of children having otitis media more than once up to age 3 years, and 10-15% developing persistent or recurrent otitis media. Otitis media with effusion (OME) shows a higher morbidity profile in children, being a frequent cause of hearing loss. 1 Since the 1950s, the development of antibiotics has led to acute otitis media being treated in a conservative manner, reducing the number of complications. At the same time, however, the frequency of acute otitis media has increased. The incidence of pediatric obesity has also been increasing. In the USA, for example, the prevalence of obesity increased 98% among children 6-11 years old and by 64% among those 12-17 years old, between 1963 and 1980. In the period from 1988 to 1991, the prevalence of child obesity was estimated to be 10.9%. 2,3 Data (2003 2,3 Data ( -2006 ) from the National Health and Nutrition Examination Survey were 12.4% for ages 2-5 years; 17.0% for ages 6-11; 17.6% for ages [12] [13] [14] [15] [16] [17] [18] [19] . Earlier onset and greater severity of pediatric obesity have been associated with a higher severity of adult obesity and an increased rate of complications. 4 Pediatric and adolescent obesity can accompany such cardiovascular risk factors as hypertension, hyperlipidemia, type 2 diabetes mellitus and atherosclerosis; as well as physical problems, such as nonalcoholic hepatitis, gall bladder stones, orthopedic surgery complications, brain tumor, obstructive sleep apnea, hypoventilation syndrome and polycystic ovary syndrome; and emotional and psychological complications. 5 The risk of death is higher in obese than in non-obese male children and adolescents. 6 In addition, childhood obesity has been associated with increased incidences of chronic infection, pulmonary immaturity and asthma. 7, 8 We have also reported an association between child obesity and the occurrence of OME. 9 Recent studies in adults in the USA during the period between 1971 and 2004, found an association between overweight and significantly decreased mortality from diseases unrelated to body weight, including tuberculosis and Alzheimer's disease. Moreover, overweight has also been reported to be associated with lower mortality profiles in individuals with cardiac diseases known to be associated with body weight. 10 We therefore assessed whether overweight was associated with persistent or recurrent OME in children.
Materials and methods
The experimental group consisted of children aged 2-7 years with OME who visited the Department of Otolaryngology at KyungHee University between March 2006 and February 2009, for unilateral or bilateral ventilation insertion. The control group consisted of children with no past history of OME who underwent surgery for conditions other than ear diseases. Children with head-and-neck anomalies, systemic disease, chronic disease or suspected of having acquired immune deficiency disease, were excluded. The purpose of the study was explained to parents or guardians, and written informed consent was obtained before inclusion. OME was diagnosed by the presence of an amber-colored tympanic membrane on otoscopic examination, or B-or C-type tympanograms obtained by impedance audiometry. Surgery was performed on patients who did not show improvement after 2 weeks of treatment with antibiotics, after a 2-to 3-month follow-up period. Surgery was also performed on patients showing progressive retraction of the eardrum or progressive hearing loss, as shown by an increase in the pure tone threshold.
Body mass index (BMI) for each child was calculated as the directly measured weight (kg)/square of height (m 2 ). In pediatric patients, BMI increases with age and BMI percentiles vary by gender and age. Therefore, adult criteria of obesity cannot be used. The American Academy of Pediatrics guidelines for the assessment of childhood obesity 11 recommended that individuals with BMI at or above the 95th percentile value should be defined as obese. In addition, the Standard Measurements of Physical Growth of Children and Adolescents of Korea, proposed by the Korean Academy of Pediatrics and based on factors such as age, gender and BMI, recommend that individuals with BMI at or above the 95th percentile value be defined as obese and those with BMI between the 85th and 95th percentile values be considered overweight. 12 The criteria for underweight status in pediatric patients have, however, not been defined. Therefore, based on criteria proposed by the World Health Organization (WHO), the Korean Society of Pediatrics has recommended that individuals with BMIp18.5 kg m À2 at age of 18 years, thus lower than the 5th percentile value, be defined as underweight. 13 Among the factors used to screen for the health risks of obesity are serum triglycerides (TG) and total cholesterol (TC) concentrations, which have been used to predict the risk of developing cardiovascular diseases. To measure serum TG and TC, a 4 ml blood sample was drawn from each child in the morning under fasting conditions and centrifuged at 3000 r.p.m. for 15 min at 4 1C. Serum was decanted, and serum TG and TC concentrations measured biochemically using an automated analyzer (Hitachi 7600 instrument, Hitachi, Tokyo, Japan). To assess the relationship between severity of OME and body weight in the experimental group, we measured the frequency of ventilation tube insertion.
Statistical analysis was performed using SPSS Version 12.0, with the w 2 test employed for between-group analyses. A P-value o0.05 was considered to be statistically significant.
Results
The experimental group consisted of 140 patients (75 boys and 65 girls), of mean age 5.2±3.2 years, who underwent ventilation tube insertion for the treatment of OME. The control group contained 190 patients (99 boys and 91 girls), of mean age 5.5±3.9 years, with no past history of OME, and who underwent surgery for reasons other than otic diseases. Based on BMI classification, the frequencies of underweight (BMI below normal limits; BMIp5th percentile), normal (BMI within normal limits; 5thoBMIo85th percentile), overweight (BMI over normal limits; 85thpBMIo95th percentile), and obesity (BMIX95th percentile) were 7.1, 53.6, 21.4 and 17.8%, respectively, in the experimental group, and 8.9, 61.1, 19.5 and 10.5%, respectively, in the control group, indicating that the frequency of obesity was higher in the experimental than in the control group (Table 1) . Relative to the distribution of body weight, there were no significant differences in BMI, TG or TC between the two groups ( Figures 1, 2 and 3 ). When we classified subjects in both groups according to BMI, we found that the frequency of patients diagnosed with OME and undergoing ventilation tube insertion was significantly higher in the obese group only (55.5 vs 44.4%), but significantly lower in the underweight, normal and overweight groups (Po0.05; Figure 4 ). There was no significant correlation between the frequency of ventilation tube insertion and the distribution of BMI ( Figure 5 ). Relationship between overweight and otitis media with effusion SH Kim et al Discussion OME is a disease in which serous or mucoid effusion persists within the middle ear cavity, but without acute symptoms, such as fever, otorrhea, otalgia or tympanic membrane perforation. Because of advances in the development of antibiotics and surgical methods, the incidence of suppurative OME has been decreasing. The overall incidence of OME, however, has risen. Pediatric OME can also cause hearing disturbances and speech disorders. 1 Little is known about the exact mechanisms underlying the pathophysiology of OME, although infection and Eustachian tube function disorder greatly contribute to the etiology. Eustachian tube impairment may be attributable to intrinsic factors, such as inflammation, irritation or allergyinduced mucosa edema, or to extrinsic factors such as tumor, fracture, trauma or adenoid or palatine tonsil hypertrophy. 14 The rate of OME has also been reported to be higher in patients with congenital or acquired immunological disorders, including immunoglobulin subclass deficiencies, acquired immunodeficiency syndrome and immunocompromised status caused by chemotherapy. 15 The incidence of childhood obesity has been increasing worldwide, with 20% of children estimated to be obese. Relationship between overweight and otitis media with effusion SH Kim et al
As being classified as an international disease, obesity has been considered to be a condition that should be actively managed and treated. 16 Turning to the relationship between childhood obesity and OME, mean weight was found to be markedly higher in children with OME than in unaffected children, suggesting that child obesity may affect the occurrence of OME. 9 Furthermore, children with a past history of chronic OME may suffer neural damage to the chorda tympani, leading to changes in the sense of taste, especially a preference for sweet flavors, thus leading to obesity.
Individuals overweight by 5-10 kg, however, enjoy better health than what might be expected. In addition, mortality from heart-related disease and cancer has been reported to be lower in overweight individuals, especially in those considered to be in stages preceding obesity, than in individuals of normal weight. 10 In individuals with obesity-related diseases, such as breast, kidney, pancreatic and colon cancer, mortality is relatively lower in overweight than in normalweight individuals. Most studies have classified obese and overweight children into the same category. However, of children with upper airway infection, asthma or bronchiolitis, those who were overweight (85-94th percentiles) had lower admission and readmission rates. 17 Moreover, developmental disorders were significantly more severe in obese compared with overweight children. 18 Unlike our previous work, 9 the present study divided subjects into four groups, with special focus on those classified as overweight. We found that overweight, which is considered to precede obesity in children, was not significantly correlated with OME. In contrast, childhood obesity was closely associated with OME, and these findings were similar to our previous data. Moreover, neither obesity nor overweight was correlated with the severity of OME.
Future studies should seek to obtain long-term follow-up data on OME patients and to elucidate the mechanisms underlying OME Relationship between overweight and otitis media with effusion SH Kim et al
